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1.0  INTRODUCTION  

This technical support document (TSD) explains the data sources and methods used to 

prepare criteria air pollutant (CAP) and ammonia (NH3) emission projections for 2017 and 

2020 for the Northeast and Mid-Atlantic/Northeast region.  The region includes the 

jurisdictions in the Mid-Atlantic / Northeast Visibility Union (MANE-VU) area plus 

Virginia.  In this document, these jurisdictions will be referred to as the MANE-VU+VA 

region.  The MANE-VU+VA region includes Connecticut, Delaware, the District of 

Columbia, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York, 

Pennsylvania, Rhode Island, Vermont, and Virginia.     

1.1 INVENTORY PURPOSE 

The MANE-VU+VA regional inventories will be used to concurrently address national 

ambient air quality standard (NAAQS) requirements for the new ozone and fine particle 

ambient standards and to evaluate progress towards long-term regional haze goals.  The 

emission inventories will support a single integrated, one-atmosphere air quality modeling 

platform, state air quality attainment demonstrations, and other state air quality technical 

analyses.   

The future year inventories account for emissions growth associated with changes in 

population, fuel use, and economic activity.  The future year inventories also refect the 

emission changes between 2007 and the two future years that are projected under two 

emission control scenarios:  

 Existing Controls ï this scenario represents the best estimates for the future year, 

accounting for all in-place controls that are fully adopted into federal or individual 

state regulations or State Implementation Plans (SIPs).  In the past, this inventory is 

also referred to as the ñon-the-books (OTB)ò inventory.  Air quality modelers often 

refer to this scenario as the ñfuture base case.ò 

 Potential New OTC Controls ï this scenario accounts for all of the emission 

reductions from the existing control scenario plus new state or regional measures 

that are under consideration by the Ozone Transport Commission (OTC) or 

individual states.  This is a ñwhat ifò scenario that assumes that all states in the 

MANE-VU+VA region except Virginia will adopt all new OTC control measures 

under consideration by 2017.  Air quality modelers sometimes call this the ñfuture 

control case.ò  It does not include any potential new federal control measures that 

are under consideration.  
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The U.S. Environmental Protection Agency (USEPA) has provided guidance on 

developing emission projections to be used with models and other analyses for 

demonstrating attainment of air quality goals for ozone, fine particles, and regional haze 

(USEPA 1999, USEPA 2005a, USEPA 2007a).  In addition, the USEPA has recently 

developed its own emission projections that provide data on growth and future controls 

that were useful in developing the MANE-VU+VA future year emission inventories 

(USEPA 2010a).  The guidance and information available from USEPA was followed and 

used, as appropriate, in developing the future year emission projections.   

1.2 POLLUTANTS  

The inventory includes annual emissions for carbon monoxide (CO), ammonia (NH3), 

oxides of nitrogen (NOx), particulate matter (PM), sulfur dioxide (SO2), and volatile 

organic compounds (VOC).  The PM species in the inventory are categorized as:  filterable 

and condensable particles with an aerodynamic diameter less than or equal to a nominal 10 

and 2.5 micrometers (i.e., PM10-PRI and PM25-PRI); filterable particles with an 

aerodynamic diameter less than or equal to a nominal 10 and 2.5 micrometers (i.e., PM10-

FIL and PM25-FIL); and condensable particles (PM-CON).  Note that PM10-PRI equals 

the sum of PM10-FIL and PM-CON, and PM25-PRI equals the sum of PM25-FIL and 

PM-CON. 

1.3 SOURCE CATEGORIES 

Emission inventory data from six general categories are needed to support air quality 

modeling: electric generating units (EGUs), stationary nonEGU point-sources, stationary 

area-sources, on-road mobile sources, nonroad mobile sources, and biogenic/geogenic 

emissions.  This report documents the development of emission projections for three of 

these sectors, as follows:   

 NonEGU Point Sources are individual facilities and are further subdivided by 

stack, emission unit (ñpointò), and emission process (ñsegmentò).  Point source data 

include source-specific information on source location (e.g., latitude/longitude 

coordinates); stack parameters (stack diameter and height, exit gas temperature and 

velocity); type of process (source classification code {SCC}); and annual 

emissions.   

 Stationary Area Sources include sources that in and of themselves are quite small, 

but in aggregate may contribute significant emissions.  Examples include small 

industrial/commercial facilities, residential heating furnaces, VOCs volatizing from 
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house painting or consumer products, gasoline service stations, and agricultural 

fertilizer/pesticide application.     

 Non-road Mobile Sources include internal combustion engines used to propel 

marine vessels, airplanes, and locomotives, or to operate equipment such as 

forklifts, lawn and garden equipment, portable generators, etc.  For activities other 

than marine vessels, airplanes, and railroad locomotives (MAR), the inventory was 

developed using the most current version of USEPAôs NONROAD model as 

embedded in the National Mobile Inventory Model (NMIM).  Since the 

NONROAD model does not include emissions from MAR sources, these emissions 

were estimated based on data and methodologies used in recent USEPA regulatory 

impact analyses.   

For these three sectors, emissions projections were compiled on an annual basis to 

represent conditions in 2017 and 2020.   

Emission projections for the three other sectors are being developed by the OTC under 

separate efforts:  

 EGU Point Sources are units that generate electric power and sell most of that 

power to the electrical grid.  Emission projections for EGUs are being developed as 

part of an inter-RPO coordination effort under the direction of the Eastern Regional 

Technical Advisory Committee (ERTAC).   

 On-road Mobile Sources are sources of air pollution from internal combustion 

engines used to propel cars, trucks, buses, and other vehicles on public roadways.  

Emission projections for on-road mobile sources are being developed under a 

separate effort by the OTC that will use the USEPA Motor Vehicle Emission 

Simulator (MOVES) model.  

 Biogenic emissions are emitted by natural sources, such as plants, trees, and soils.  

The sharp scent of pine needles, for instance, is caused by monoterpenes, which are 

VOCs.  The USEPA developed estimates of biogenic emissions from vegetation for 

natural areas, crops, and urban vegetation.  The USEPA estimates take into account 

the geographic variations in vegetation land cover and species composition, as well 

as seasonal variations in leaf cover.  Emission projections for biogenic sources will 

be developed under a separate effort by the OTC modeling team.  

Documentation of the emission projections for these three sectors will be available from 

the OTC.   
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1.4 DATA FORMATS  

The annual mass emissions inventory files were prepared in the National Emissions 

Inventory (NEI) Output Format Version 3.0 (NOF 3.0).  Spreadsheets summarizing 

emissions by county, sector, source classification code, and pollutant were also prepared.  

These annual emission inventories will be converted (through the emissions modeling 

process) from their original resolution (e.g., annual, county level) to input files for air 

quality models.  These input files require emissions to be specified by model grid cell, 

hour, and model chemical species.  The emission modelers in the MANE-VU+VA region 

are using the Sparse Matrix Operator Kernel Emissions (SMOKE) modeling system and 

data formats.  Emission inventory files were prepared in SMOKE compatible format.   

1.5 INVENTORY VERSIONS  

1.5.1 Version 1 Modeling Inventory 

Work commenced in 2009 to assemble comprehensive 2007 and future year emission 

inventories to support air quality modeling.  Using data available from state agencies and 

the USEPA, detailed point and area source emission inventories were compiled.  The 

NONROAD model was used to estimate emissions for the nonroad equipment categories 

included in the model.  State and USEPA data were used to assemble the inventory for 

nonroad sources not included in the NONROAD model (marine vessels, aircraft, and 

railroad locomotives, collectively referred to as the MAR sector).   

For the point, area, and MAR sectors, growth factors are applied to account for changes in 

population, fuel use and economic activity.  Next, control factors are applied to account for 

future emission reductions from post-2007 control measures.  The NONROAD model was 

used to project emissions for the nonroad equipment included in the model.  The control 

scenario developed accounted for post-2007 emission reductions from promulgated 

federal, State, local, and site-specific control programs and proposed control programs that 

are reasonably anticipated to result in post-2007 emission reductions.  A series of quality 

assurance steps are conducted to ensure the development of complete, accurate, and 

consistent emission inventories.  The inventories are provided in two formats ï SMOKE 

One-Record-Per-Line (ORL) format and a spreadsheet format suitable for SIP submittals.  

Finally, emission summary tables by state and pollutant were developed.   

Version 1 of the 2007 base year inventory and the emission projections for 

2013/2017/2020 were released for state and stakeholder review in late 2009 and early 

2010.   
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1.5.2 Version 2 Modeling Inventory 

Following the review of Version 1, significant efforts were made to improve the inventory 

by using more state-specific data and correcting errors or omissions that were uncovered.  

These improvements were completed in February of 2011 and are referred to as Version 2 

of the MANE-VU+VA 2007 and 2013/2017/2020 inventories.  The inventories were 

documented in two TSDs (MARAMA 2011a, MARAMA 2011b).  

1.5.3 Version 3 Modeling Inventories with Existing and Potential Controls 

Beginning in the fall of 2011, MARAMA sponsored development of Version 3 of the 2007 

base year modeling inventory to incorporate new paved road emission estimates, revised 

modeling of nonroad and onroad sources, and other state-specific changes 

(MARAMA2012).   

This report documents the development of Version 3 of the future year inventories for the 

area source, nonEGU, and nonroad sectors.  The future year modeling inventories for 

EGU) are currently being developed under a separate effort lead by ERTAC.  The future 

year modeling inventories for onroad sources are currently being developed by 

NESCAUM, MARAMA or individual states. 

In Version 3, the state Air Directors issued guidance on the future year emission control 

scenarios to be developed, as follows:   

 ñA special meeting of the Air Directors was convened to discuss the controlled 

inventory.  During that call many Air Directors indicated that they would not be 

able to clearly identify which of the control measures their states would adopt 

because of the uncertainty surrounding the ozone standard.  Therefore, all states, 

except Virginia, requested that the contractor be instructed to calculate the effect of 

all measures being fully adopted by both 2017 and 2020.  This will allow modelers 

to assess the potential effect of the measures if they were fully implemented on air 

quality.  We can also then test the assumptions that we have been making about the 

cumulative percent reduction from the measures.ò 

Thus, these TSD discusses two future control scenarios: an ñexisting controlsò scenario 

scenario intended to include all 2017/2020 control measaures included in an individual 

stateôs regulations or SIP,  and a "what if" scenario that assumes that all states adopt 

certain new control measures by 2017.   
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1.6 REPORT ORGANIZATION  

Section 2 describes how point source emission units were classified into the EGU or 

nonEGU point source categories.  Section 3 discusses the growth projection factors 

assembled for area and nonEGU point sources.  Sections 4 and 5 describe the control 

factors used for area and nonEGU point sources, respectively.  Section 6 describes the 

NONROAD model runs made for the future years.  Section 7 documents how emissions 

for marine vessels, aircraft, and railroad equipment were projected.  Section 8 provides 

state level emission pollutant summaries for area, nonEGU point, NONROAD, and MAR 

sectors.  Section 9 documents the creation of SMOKE inventory modeling input files. 

Section 10 identifies the file names for final deliverable products.  References for the TSD 

are provided in Section 11.   
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2.0  IDENTIFICATION OF EGU AND NONEGU POINT SOURCES  

Only the emissions from point sources classified as nonEGUs are being projected using the 

methods and data contained in this report.  Emissions from EGU point sources are being 

developed by ERTAC.   

States were asked to classify units in the 2007 MANE-VU+VA emissions inventory as 

either EGU or nonEGU.  Most, but not all, of the units that are required to report hourly 

emissions to USEPAôs Clean Air Markets Division (CAMD) are classified as EGUs.  

CAMD implements USEPAôs rule found in Volume 40 Part 75 of the Code of Federal 

Regulations (CFR), which requires an hourly accounting of emissions from each affected 

unit -  i.e., sources participating in an emissions cap and trade program under the Acid 

Rain Control Program, the NOx Budget Trading Program, or the Clean Air Interstate Rule.   

For the ERTAC projection methodology, the following guidance was provided to states to 

classify a unit as an EGU if it meets the following criteria: 

 An EGU sells most of the power generated to the electrical grid;  

 An EGU burns mostly commercial fuel.  Commercial fuel in this case means 

natural gas, oil, and coal.  Wood is not considered a commercial fuel because some 

states identify wood as renewable. Therefore, to avoid double counting, units that 

burn wood and other renewable sources (depending on each state's own definition) 

should not be considered as an EGU (unless it is already in the CAMD database). 

The following are units were not considered as EGU for emission projections: (1) a unit 

that generates power for a facility but occasionally sells to the grid; (2) emergency 

generators; or (3) distributed generation units. 

States were provided with a list of units that report to CAMD (USEPA 2009a) and a list of 

units with an electric generating unit SCC (1-01-xxx-xx or 2-01-xxx-xx).  States identified 

which units should be classified as EGUs and which should be classified as nonEGUs.  

Appendix A identifies the units that report emissions to CAMD and whether they are 

classified as EGUs or nonEGUs for emission projection purposes.  A few states also 

identified units with SCCs beginning with 1-01 or 2-01 that do not report to CAMD but 

which should be classified as EGUs; however, for emission projection purposes these units 

will be processed using the nonEGU projection methodology described in this report.   

Exhibits 2.1 to 2.7 summarize EGU and nonEGU emissions for 2007.  For these exhibits, 

EGUs are defined as units that report emissions to CAMD and have been classified as 

EGUs by the states for emission projection purposes.   
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Exhibi t 2.1  2007 EGU and NonEGU Point Source CO Emissions (tons per year) 

State EGU NonEGU Total 

CT 1,095  2,584  3,679  

DE 726  7,027  7,753  

DC 10  301  311  

ME 460  14,023  14,483  

MD 4,196  77,574  81,770  

MA 5,516  4,592  10,108  

NH 910  2,254  3,164  

NJ 3,640  6,932  10,572  

NY 13,480  52,877  66,357  

PA 20,900  80,540  101,440  

RI 602  1,051  1,653  

VT 1,444  702  2,146  

VA 7,273  63,080  70,353  

TOTAL 60,252  313,537  373,789  
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Exhibit 2.2  2007 EGU and NonEGU Point Source NH3 Emissions (tons per year) 

State EGU NonEGU Total 

CT 0  0  0  

DE 32  62  94  

DC 0  0  0  

ME 59  606  665  

MD 0  137  137  

MA 283  365  648  

NH 98  30  128  

NJ 708  210  918  

NY 1,354  1,063  2,417  

PA 309  2,070  2,379  

RI 58  16  74  

VT 0  0  0  

VA 212  1,618  1,830  

 TOTAL 3,113  6,177  9,290  
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Exhibit 2.3  2007 EGU and NonEGU Point Source NOx Emissions (tons per year) 

State EGU NonEGU Total 

CT 3,760  6,301  10,061  

DE 10,507  5,121  15,628  

DC 55  734  789  

ME 696  17,050  17,746  

MD 51,418  23,472  74,890  

MA 10,755  12,873  23,628  

NH 4,754  2,687  7,441  

NJ 16,571  14,030  30,601  

NY 47,450  35,583  83,033  

PA 186,997  71,382  258,379  

RI 494  950  1,444  

VT 370  441  811  

VA 62,673  50,265  112,938  

TOTAL  396,500  240,889  637,389  
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Exhibit 2.4  2007 EGU and NonEGU Point Source PM10 Emissions (tons per year) 

State EGU NonEGU Total 

CT 705  645  1,350  

DE 2,268  1,197  3,465  

DC 13  46  59  

ME 148  4,748  4,896  

MD 13,611  5,711  19,322  

MA 2,575  3,029  5,604  

NH 784  1,141  1,925  

NJ 4,496  3,188  7,684  

NY 5,044  4,463  9,507  

PA 27,470  22,275  49,745  

RI 16  173  189  

VT 0  146  146  

VA 6,175  13,028  19,203  

 TOTAL 63,305  59,790  123,095  

 

 



Documentation for the 2017/2020 Emission Inventories for the Northeast / Mid-Atlantic Region  January 23, 2012 

 Page 12 

  

Exhibit 2.5  2007 EGU and NonEGU Point Source PM2.5 Emissions (tons per year) 

State EGU NonEGU Total 

CT 669  573  1,242  

DE 2,024  1,083  3,107  

DC 10  43  53  

ME 125  3,727  3,852  

MD 11,805  3,877  15,682  

MA 2,292  2,572  4,864  

NH 602  1,061  1,663  

NJ 4,410  2,453  6,863  

NY 3,585  2,414  5,999  

PA 19,071  13,389  32,460  

RI 16  124  140  

VT 0  114  114  

VA 4,593  10,295  14,888  

 TOTAL 49,202  41,725  90,927  
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Exhibit 2.6  2007 EGU and NonEGU Point Source SO2 Emissions (tons per year) 

State EGU NonEGU Total 

CT 4,786  3,185  7,971  

DE 34,882  8,206  43,088  

DC 141  471  612  

ME 1,677  15,571  17,248  

MD 274,207  31,176  305,383  

MA 54,172  9,057  63,229  

NH 42,524  2,734  45,258  

NJ 37,302  3,490  40,792  

NY 108,444  44,307  152,751  

PA 970,726  57,330  1,028,056  

RI 16  1,500  1,516  

VT 6  316  322  

VA 188,562  54,486  243,048  

TOTAL 1,717,445  231,829  1,949,274  
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Exhibit 2.7  2007 EGU and NonEGU Point Source VOC Emissions (tons per year) 

State EGU NonEGU Total 

CT 143  1,447  1,590  

DE 83  3,406  3,489  

DC 2  57  59  

ME 35  4,987  5,022  

MD 389  4,597  4,986  

MA 463  4,094  4,557  

NH 110  806  916  

NJ 420  10,620  11,040  

NY 1,119  9,772  10,891  

PA 770  28,195  28,965  

RI 49  921  970  

VT 22  373  395  

VA 600  35,018  35,618  

 TOTAL 4,205  104,293  108,498  
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3.0  GROWTH PROJECTION FACTORS FOR NONEGUs AND AREA 

SOURCES 

The area and nonEGU point source growth factors were developed using six sets of data: 

 The Annual Energy Outlook (AEO) fuel consumption forecasts; 

 County-level population projections; 

 State-level employment projections by NAICS code;  

 County-level vehicle miles travelled (VMT) projections;  

 USEPA projections for livestock and residential wood combustion; and  

 Other state-specific emission projection data. 

The priority for applying these growth factors was to first use the state-supplied projection 

data (if available).  If state-supplied data were not provided, then the AEO projection 

factors were used for fuel consumption sources, and the population/employment/VMT data 

were used for other source categories.   

3.1 AEO FUEL USE PROJECTIONS 

The AEO is published annually by the U.S. Energy Information Administration (EIA).  It 

presents long-term projections of energy supply, demand, and prices through 2035, based 

on results from EIAôs National Energy Modeling System (NEMS).  NEMS projects the 

production, imports, conversion, consumption, and prices of energy, subject to 

assumptions on macroeconomic and financial factors, world energy markets, resource 

availability and costs, behavioral and technological choice criteria, energy technology cost 

and performance characteristics, and demographics. 

AEO provides regional fuel-use forecasts for various fuel types (e.g., coal, residual oil, 

distillate oil, natural gas) by end use sector (e.g., residential, commercial, industrial, 

transportation, and electric power).  Energy use projections are reported at the Census 

division level. The census divisions grouped states as follows: 

 South Atlantic  - DE, DC, MD, VA   

 Middle Atlantic ï NJ, NY, PA   

 New England ï CT, ME, MA, NH, RI, VT  

Appendices B1, B2, and B3 contain the AEO2010 fuel use projections for each of these 

three regions.  Appendices B4, B5, and B6 contain the AEO2011 fuel use projections 

Version 2 of the MANE-VU+VA future year inventories was developed using AEO2010 

(EIA2010).  After the release of Version 2, AEO2011 was published (EIA2011).  

MARAMA reviewed the updated fuel forecasts and compared the AEO2010 and 

AEO2011 projections.  Appendix B7 documents MARAMAôs analysis.  MARAMA 
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calculated the difference in projected fuel usage between AEO2010 and AEO2011 for the 

residential, commercial, industrial, transportation, and electric power sector for the 

distillate fuel oil, residual fuel oil, coal, natural gas, and renewable fuel types.  MARAMA 

identified thresholds for what constitutes a major change as follows: 

 An increase or decrease of 1% or less is considered to be no change and did not 

warrant a change in the growth factors between Versions 2 and 3 of the inventory; 

 An increase or decrease of between 1% and 5% is considered to be a minor change, 

and states agreed that these differences between AEO2010 and AEO2011 did not 

warrant a change in the growth factors between Versions 2 and 3 of the inventory; 

 An increase or decrease above 5% is considered a major change, and warrants a 

change in the growth factors used in Version 3.  

MARAMA recommended that the AEO2010 projections be retained for all residential, 

commercial, and industrial sector fuel use, except for industrial natural gas usage, where 

the AEO2011 projections will be used for Version 3 of the future year modeling inventory.  

New Jersey elected to use the more recent growth factors from AEO2011 instead of the 

AEO2010 growth factors for all area source fossil fuel use categories.   

Exhibits 3.1 to 3.5 summarize the projected fuel use rates by source sector (residential, 

commercial, industrial, transportation) , AEO region, and fuel type for the years 2007 to 

2025.  The unusual growth in commercial residual oil use in the South Atlantic region 

could not be explained; Maryland elected to use manufacturing employment instead of the 

AEO2010 growth factor for commercial residual oil combustion, while Virginia and the 

District chose to assume flat growth in this sector.   

3.2 POPULATION PROJECTIONS  

States provided county-level 2007 populations and projections for future years.  The 

historical and projection years varied from state-to-state, so values were interpolated, when 

necessary, to create population estimates for each year from 2007 to 2025.  The population 

data were normalized to create growth factors from 2007 for each future year.  For 

example, Delaware had a population of 861,087 in 2007 and the projected population in 

2017 is 953,204, then the growth factor for 2017 is 953,204 / 861,087 = 1.107.   

Population projections are provided in Appendix C.  Exhibit 3.6 summarizes the 

population growth factors by state and AEO2010 region.  Population is projected to grow 

in every state between 2007 and 2025.  The population growth in the New England states 

varies significantly by state.  Population growth in the South Atlantic states is projected to 

be much higher than in the New England and Mid-Atlantic states.  
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Exhibit 3.1  AEO2010 Growth Factors for Coal by AEO Region 2007 ï 2025 
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Exhibit 3.2  Growth Factors for Residual Oil by AEO Region 2007 ï 2025 
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Exhibit 3.3  AEO2010 Growth Factors for Distillate Oil by AEO Region 2007 ï 2025 



Documentation for the 2017/2020 Emission Inventories for the Northeast / Mid-Atlantic Region  January 23, 2012 

 Page 20 

  

 

 

 

Exhibit 3.4  Growth Factors for Natural Gas by AEO Region 2007 ï 2025 

AEO2010 for Residential/Commercial, AEO2011 for Industrial 
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Exhibit 3.5  AEO2010 Growth Factors for Gasoline by AEO Region 2007 ï 2025 
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Exhibit 3.6  Population Growth Factors by AEO Region 2007 ï 2025 
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3.3 EMPLOYMENT PROJECTIONS  

Every two years, the federal Bureau of Labor Statistics produces long-term industry and 

occupation forecasts for ten future years and states are asked to do the same for their 

respective economies.  The most recent projections from state Departmentôs of Labor of 

for the period 2006 to 2016, most of which were published in 2008.  These 10-year 

forecasts are updated every other year.  The next set of state-specific projections will be for 

the period 2008 to 2018.  Only the District of Columbia and Delaware were able to provide 

employment projections for 2008 to 2018; the 2008 to 2018 projections were not available 

for other states in time for use on this project.  The employment projections are state-wide 

by 3-digit NAICS code.  Employment projections are provided in Appendix D.  Exhibit 3.7 

summarizes the manufacturing employment (NAICS sector 31-33) growth factors by state 

and AEO2010 region.  States in the Northeast / Mid-Atlantic region show a marked 

decrease in manufacturing employment from 2007 forward.   

3.4 VEHICLE MILES TRAVEL ED PROJECTIONS 

States developed projections of vehicle miles traveled (VMT) for 2007, 2017 and 2020 

which were used as the growth factor for projecting emissions from re-entrained road dust 

from travel on paved roads (SCC 22-94-000-000).  The 2007 and future year VMT are 

identical to those used in the MOVES modeling.  Exhibit 3.8 shows the state level VMT 

growth between 2007 and 2020.  Growth factors for years where VMT were not directly 

provided by states were estimated by a linear interpolation of available data.  County-

specific VMT projections are provided in Appendix E.   

3.5 NO GROWTH ASSIGNMENT FOR CERTAIN AREA SOURCE 

CATEGORIES  

For several area source categories, it seems reasonable that emissions would not change 

from the 2007 values.  No growth was applied to the 2007 emissions for the area source 

categories shown in Exhibit 3.9.   
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Exhibit 3.7.  Manufacturing Employment Growth Factors by AEO Region 2007 - 2025 
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Exhibit 3.8  State VMT Growth Factors 2007 ï 2020 
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Exhibit 3.9  Area Source Categories with No Growth Assignment 

SCC SCC Description 

2296000000 Unpaved Roads /All Unpaved Roads /Total: Fugitives 

2401008000 Surface Coating /Traffic Markings /Total: All Solvent Types 

2461020000 Misc Non-industrial: Commercial /Asphalt Application: All Processes /Total: All 

2461021000 Misc Non-industrial: Commercial /Cutback Asphalt /Total: All Solvent Types 

2461022000 Misc Non-industrial: Commercial /Emulsified Asphalt /Total: All Solvent Types 

2461023000 Misc Non-industrial: Commercial /Asphalt Roofing /Total: All Solvent Types 

2601000000 On-site Incineration /All Categories /Total 

2601010000 On-site Incineration /Industrial /Total 

2601010000 On-site Incineration /Industrial /Total 

2601020000 On-site Incineration /Commercial/Institutional /Total 

2601020000 On-site Incineration /Commercial/Institutional /Total 

2601030000 On-site Incineration /Residential /Total 

2610000100 Open Burning /All Categories /Yard Waste - Leaf Species Unspecified 

2610000400 Open Burning /All Categories /Yard Waste - Brush Species Unspecified 

2610000500 Open Burning /All Categories /Land Clearing Debris (use 28-10-005-000 for Loggin 

2610030000 Open Burning /Residential /Household Waste (use 26-10-000-xxx for Yard Wastes) 

2610040400 Open Burning /Municipal (from residences, parks,other for central burn)  

2660000000 Leaking Underground Storage Tanks /Leaking Underground Storage Tanks /Total: All 

2680001000 Composting /100% Biosolids (e.g., sewage sludge, manure, mixtures of these matls 

2680002000 Composting /Mixed Waste (e.g., a 50:50 mixture of biosolids and green wastes) 

2806010000 Domestic Animals Waste Emissions /Cats /Total 

2806015000 Domestic Animals Waste Emissions /Dogs /Total 

2807020001 Wild Animals Waste Emissions /Bears /Black Bears 

2807020002 Wild Animals Waste Emissions /Bears /Grizzly Bears 

2807025000 Wild Animals Waste Emissions /Elk /Total 

2807030000 Wild Animals Waste Emissions /Deer /Total 

2807040000 Wild Animals Waste Emissions /Birds /Total 

2810001000 Forest Wildfires - Wildfires ï Unspecified 

2810005000 Managed Burning, Slash (Logging Debris) /Unspecified Burn Method 

2810010000 Human Perspiration and Respiration /Total 

2810014000 Prescribed Burning /Generic - Unspecified land cover, ownership, class/purpose 

2810015000 Prescribed Forest Burning /Unspecified 

2810020000 Prescribed Rangeland Burning /Unspecified 

2810030000 Structure Fires /Unspecified 

2810035000 Firefighting Training /Total 

2810050000 Motor Vehicle Fires /Unspecified 

2810060200 Cremation /Animals 

2810090000 Open Fire /Not categorized 

2820010000 Cooling Towers /Process Cooling Towers /Total 

2830000000 Catastrophic/Accidental Releases /All Catastrophic/Accidental Releases /Total 

2830010000 Catastrophic/Accidental Releases /Transportation Accidents /Total 
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3.6 EPA 2020 PROJECTIONS FOR RESIDENTIAL WOOD AND 

LIVESTOCK  

EPAôs Office of Air Quality Planning and Standards (OAQPS) made available its 2020 

emissions projections associated with its 2005-based v4 modeling platform.  MARAMA 

used the OAQPS emission projection parameters for two area source sectors ïlivestock 

and residential wood combustion.  OAQPSôs methodology and data sources are 

summarized below (USEPA 2008a).  

OAQPS projected residential wood combustion emissions are based on the expected 

increase in the number of low-emitting wood stoves and the corresponding decrease in 

other types of wood stoves.  As newer, cleaner woodstoves replace older, more polluting 

stoves, there will be an overall reduction of emissions from this category.  The approach 

used by OAQPS was developed as part of a modeling exercise to estimate the expected 

benefits of the woodstove changeout program.  This methodology uses a combination of 

growth and control factors and is based on activity not pollutant.  The growth and control 

are accounted for in a single factor for each residential wood SCC (certain SCCs represent 

controlled equipment, while other SCCs represent uncontrolled equipment).  Control 

factors are indirectly incorporated based on which stove is used.  The specific assumptions 

OAQPS made were: 

 Fireplaces, SCC=2104008001: increase 1%/year;  

 Old woodstoves, SCC=2104008002, 2104008010,  2104008051: decrease 2%/year; 

 New woodstoves, SCC=2104008003, 2104008004, 2104008030, 2104008050, 

2104008052 or 2104008053: increase 2%/year. 

For the general woodstoves and fireplaces category (SCC 2104008000) OAQPS computed 

a weighted average distribution based on 19.4% fireplaces, 71.6% old woodstoves, 9.1% 

new woodstoves using 2002 Platform emissions for PM2.5.  These fractions are based on 

the fraction of emissions from these processes in states that did not have the ñgeneral 

woodstoves and fireplacesò SCC in the 2002 NEI.  This approach results in an overall 

decrease of 1.056% per year for this source category.  Appendix F contains the residential 

wood projection data from OAQPS.   

OAQPS based growth in emissions from livestock on projections of growth in animal 

population.  Except for dairy cows and turkeys, the animal projection factors are derived 

from national-level animal population projections from the U.S. Department of Agriculture 

(USDA) and the Food and Agriculture Policy and Research Institute (FAPRI).  
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For dairy cows and turkeys OAQPS assumed that there would be no growth in emissions.  

This assumption was based on an analysis of historical trends in the number of such 

animals compared to production rates. While productions rates have increased, the number 

of animals has declined. In particular, the dairy cow population is projected to decrease in 

the future as it has for the past few decades; however, milk production is expected to 

increase over the same period. Thus, OAQPS does not believe that production forecasts 

provide representative estimates of the future number of cows and turkeys.  Therefore, 

OAQPS did not use these forecasts for estimating future-year emissions from these 

animals. Note that the ammonia emissions from dairies are related to both animal 

population and nitrogen excretion.  Appendix G contains the livestock projection data from 

OAQPS.   

3.7 SCC, SIC, NAICS AND GROWTH PARAMETER CROSSWALK  

Since the employment projections were based on 3-digit NAICS code, it was necessary to 

map NAICS codes to SCCs and SIC codes that were used by states.  Employment 

projections at the more specific 4-digit or 6-digit NAICS codes were not available.  

The first step for developing a comprehensive crosswalk between the different source 

classification codes (SCC, SIC, and NAICS codes) and emission activity growth indicators 

was to compile a complete list of the NAICS codes in the 2007 point source inventory.  

Some states use the SIC code while other use the NAICS code.  Still other states use both 

the SIC and NAICS codes.  When the NAICS code was not available SIC codes were 

converted to NAICS codes.  The 6-digit NAICS code was truncated to a 3-digit code, 

which represents major industry subsectors of the economy.  A U.S. Census Bureau 

document was used to perform this conversion (CENSUS 2000).   

The next step was to review parameters that could be used as the emission activity growth 

indicator for each SCC or NAICS.  We initially relied on two USEPA crosswalks (USEPA 

2004a, USEPA 2004b) to match area and nonEGU point source SCCs to AEO2010 

categories, employment NAICS codes, and population.  The sector specific spreadsheets 

identify the growth parameter used to project emissions for each SCC. 

3.8 FINAL  GROWTH FACTORS FOR NONEGU / AREA SOURCES  

The previous section described the growth factors initially recommended to project future 

year emissions inventories for area and non-EGU sources.  Draft growth and control 

factors, and a draft technical support document, were circulated for review by MARAMA 

and state agencies.  During the review, it was noted that several emissions categories show 
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negative growth into the future, particularly categories related to fossil fuel combustion 

and manufacturing employment.   

Many of the growth factors used to project emissions for area and non-EGU sources were 

based on the AEO2010 fuel consumption forecasts and state-level employment projections.  

The AEO2010 forecasts show declining trends for many fuel consumption sectors, 

especially industrial, residential, and commercial distillate fuel oil use.  Similarly, the 

employment projections show declines in the predicted number of employees for many 

sectors of the economy.  This is particularly true for the manufacturing sector, which is of 

interest because this sector is often associated with higher emissions than those for other 

sectors.  By contrast, the employment projections show increasing trends in retail and 

service-related sectors.  However,  these sectors are not typically associated with 

significant emissions. 

Predicted declines in fuel use and employment resulted in growth factors less than unity 

(i.e., represent negative growth) for many area and non-EGU point source categories.  

Consequently, for some categories, emissions are lower for the projected future years than 

for the base year, even before the application of control assumptions (i.e. the future 

"growth only" emissions are lower than the base year emissions).  The MARAMA 

emissions inventory workgroup met on several occasions via conference calls and email 

exchanges to discuss whether the negative growth projections were realistic, and what 

additional assumptions should be made.  A topic of particular concern is negative growth 

for non-EGU point sources versus the treatment of Emissions Reduction Credits (ERCs) in 

the future year inventories (see Section 3.9 for a discussion of how ERCs were handled).  

One conclusion the workgroup reached is that growth methods and assumptions for area 

sources and non-EGUs should be as consistent as possible with those that are being used 

by the Eastern Regional Technical Advisory Committee (ERTAC) for the projection of 

emissions from EGUs.  ERTAC is using AEO2010 as a starting point for estimating 

projected future year emissions, and their preliminary analysis shows some indications of 

negative growth.  But their analysis is still on-going, and it is too early in the process to 

draw firm conclusions or make solid recommendations at this time regarding their work 

and its relationship to the area and non-EGU projections. 

A few states cited the importance of the negative growth issue for non-EGUs and how it 

relates to their ERC programs which are critical to new businesses being able to locate in 

those states.  Because businesses could apply for and sell ERCs at the level of the base 

year inventory, it would not be realistic to show negative growth for non-EGU point 

sources.  During an economic downturn, a facility could shut down and sell its ERCs, 
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making the effective level of future year emissions equal to (i.e. no lower than) the base 

year.  Therefore, a recommended conservative approach for addressing negative growth for 

non-EGU point sources is to set a minimum growth rate of 1 (no growth). 

During the July 23, 2010 conference call held to discuss the negative growth issue, state 

and agency representatives on the call were polled as to whether or not they felt that the 

current set of proposed growth factors - including the negative growth factors - were 

realistic for their state or district.  In reply, some representatives mentioned that they have 

observed historic state-specific data that supports the trends displayed by the proposed 

growth factors.  Other representatives mentioned that they feel comfortable with the 

growth factors and don't have a technical basis to change them or suggest others.   

As a result of these discussions, each state provided guidance on how to handle projections 

when negative growth is indicated.  Exhibit 3.10 shows the state recommendations for 

nonEGU point source, and Exhibit 3.11 shows the state recommendations for area sources.  

The sector specific spreadsheets identify the growth parameter used to project emissions 

for each SCC. 

3.9 EMISSION REDUCTION CREDITS  

Mulitple states (Connecticut, Maryland, Massachesetts, New Hampshire and New Jersey) 

added county level records account for account emission reduction credits (ERCs) issued 

to stationary sources pursuant to state regulations.  States provided ERCs on a county-by-

county basis.  Fictitious facilities with an identifier of ñOFFSET99999ò were created for 

each county using SCC 23-99-000-000 (miscellaneous industrial processes: not elsewhere 

classified).  Stack data were developed that assumed that emissions were released at the 

county centroid with an assumed release height of 10 feet.  For the 2017 and 2020 

inventories, ERC emissions were set to the amount of banked emissions available in 2007.   

Delaware included the banked credits at the specific locations that they were generated.   

Virginia does not have a formal banking and trading program. Virginia used growth rates 

of 1 for those SCCs in the point source emissions inventory that showed a negative growth.  

In addition, for units that have or are projected to have shut down, Virginia preserved the 

2007 emissions in the inventory to account for potential use as offsets or credits.   

Other states did not provide any additional information on how to account for ERCs. 
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Exhibit 3.10  State Recommendations to Address Negative Growth  

for the NonEGU Point Source Sector 

State AEO Growth Factors Employment Growth Factors 

CT Use no growth (growth factor=1) when AEO 
growth is negative; otherwise use AEO2010 if 
positive growth 

Use state DOL employment projections by 3-
digit NAICS  

DE Use AEO2010 growth rates For 2013, use state DOL employment 
projections by 3-digit NAICS;  
For 2017 and 2020, use no growth (growth 
factor=1) when employment growth is 
negative; otherwise use employment if 
positive growth 

DC Use AEO2010 growth rates Use 2008-2018 employment projections; use 
no growth (growth factor=1) when 
employment growth is negative; otherwise use 
employment if positive growth 

ME Use AEO2010 growth rates Use state DOL employment projections by 3-
digit NAICS  

MD Do not use AEO growth factors   
Use MD DOL employment projections for 
industrial and commercial fuel use SCCs, 
unless employment growth rate is negative, in 
which case use no growth (growth factor=1) 

Use updated state DOL employment 
projections by 3-digit NAICS;  
For DoD facilities, account for impacts of Base 
Realignment and Closure; 
For source that have closed, account for 
emission reduction credits 

MA Use AEO2010 growth rates Use state DOL employment projections by 3-
digit NAICS  

NH Use AEO2010 growth rates Use state DOL employment projections by 3-
digit NAICS  

NJ New Jersey submitted state specific growth 
factors.  Used either state specific growth 
factors,  no growth (growth factor=1) when 
state AEO growth is negative or AEO if 
positive growth 

NJ submitted state specific growth factors. 
Used either state specific factors, no growth 
(growth factor=1) when state DOL 
employment growth is negative or 
employment if positive growth 

NY Use no growth (growth factor=1) when AEO 
growth is negative; otherwise use AEO2010 if 
positive growth 

Use no growth (growth factor=1) when 
employment growth is negative; otherwise use 
employment if positive growth 

PA Use no growth (growth factor=1) when AEO 
growth is negative; otherwise use AEO2010 if 
positive growth 

Use no growth (growth factor=1) when 
employment growth is negative; otherwise use 
employment if positive growth 

RI Use AEO2010 growth rates Use state DOL employment projections by 3-
digit NAICS  

VT Use AEO2010 growth rates Use state DOL employment projections by 3-
digit NAICS  

VA Use no growth (growth factor=1) when AEO 
growth is negative; otherwise use AEO2010 if 
positive growth 

Use no growth (growth factor=1) when 
employment growth is negative; otherwise use 
employment if positive growth 
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Exhibit 3.11  State Recommendations to Address Negative Growth  

and Other Growth Factors for the Area Source Sector 

State 
AEO Growth Factors Employment  

Growth Factors 
Population  
Growth Factors 

CT Use AEO2010 growth rates Use state DOL employment 
projections by 3-digit NAICS  

Use county-level 
population projections 

DE Use AEO2010 growth rates; no 
growth for suspect AEO2010 
projection for commercial / 
institutional residual oil 

For 2013, use state DOL 
employment projections by 3-digit 
NAICS;  For 2017 and 2020, use 
no growth (growth factor=1) when 
employment growth is negative; 
otherwise use employment if 
positive growth 

Use county-level 
population projections 

DC Use AEO2010 growth rates; no 
growth for suspect AEO2010 
projection for commercial / 
institutional residual oil 

Use DOL employment growth for 
NAICS 722 for food and kindred 
product SCC; otherwise use 
orginial estimates 

For dry cleaning, use 
employment growth for 
NAICS 812 instead of 
population 

ME Use AEO2010 growth rates Use state DOL employment 
projections by 3-digit NAICS 

Use county-level 
population projections 

MD Not using AEO2010; used 
employment for commercial & 
institurional fuel; used housing 
units for residential fuel 

Provided updated employment 
projections; changed xwalk 
between NAICS code and SCC 
for selected source categories 

Provided updated 
population projections 
by county 

MA Use AEO2010 growth rates Use state DOL employment 
projections by 3-digit NAICS 

Use county-level 
population projections 

NH Use AEO2010 growth rates Use state DOL employment 
projections by 3-digit NAICS 

Use county-level 
population projections 

NJ NJ submitted state specific 
growth factors.  For fuel 
combustion categories only, 
used AEO2011 growth rates 
except for residual oil (use no 
growth) 

NJ submitted state specific 
growth factors. 

NJ submitted state 
specific growth factors 
and provided 
population projections 
by county 

NY Use AEO2010 growth rates Use state DOL employment 
projections by 3-digit NAICS 

Use county-level 
population projections 

PA Use AEO2010 growth rates Use state DOL employment 
projections by 3-digit NAICS 

Use county-level 
population projections 

RI Use AEO2010 growth rates Use state DOL employment 
projections by 3-digit NAICS 

Use county-level 
population projections 

VT Use AEO2010 growth rates Use state DOL employment 
projections by 3-digit NAICS 

Use county-level 
population projections 

VA Use AEO2010 growth rates; no 
growth for suspect AEO2010 
projection for commercial / 
institutional residual oil 

Use state DOL employment 
projections by 3-digit NAICS 

Use county-level 
population projections 
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4.0  AREA SOURCE CONTROL FACTORS  

Control factors were developed to estimate post-2007 emission reductions resulting from 

on-the-books regulations and proposed regulations/actions.  Control factors were 

developed for the following national and regional measures: 

 Federal Rules Affecting Area Sources 

 Federal MACT Rules  

 Control Technique Guidelines 

 OTC Model Rules  

These control programs are discussed in the following subsections.  The control factors 

used for area sources are provided in V3_3 Area_07_17_20.xlsx 

4.1 FEDERAL RULES AFFECTING AREA SOURCES  

USEPA made available its 2020 emissions projections associated with its 2005-based v4 

modeling platform (USEPA 2010b).  USEPA accounted for control strategies for four area 

source categories.  These categories, and their treatment in the  emission projection 

inventories, are described below:   

 Woodstoves - As noted in Section 3.6, USEPA developed projection factors to 

account for the replacement of retired woodstoves that emit at pre-new source 

performance standard (NSPS) levels with lower-emitting woodstoves.  We used 

USEPAôs latest methodology which uses a combination growth and control factor 

and is based on activity and not pollutant.  The growth and control are accounted 

for in a single factor for specific SCCs that account for the turnover from pre-NSPS 

to post-NSPS woodstove.   

 Landfills: USEPA estimated a 75% reduction in VOC emissions from municipal 

solid waste landfills.  However, since the compliance date for this standard was 

January 2004, no post-2007 reductions were applied to the MANE-VU+VA 

projection inventory since the emission reductions from this MACT standard 

should be reflected in the 2007 inventory and not as an additional post-2007 credit.   

 Vehicle Refueling (Stage II): VOC emissions from the gasoline Stage II (vehicle 

refueling) are affected by two emission control programs.  Many areas in the region 

have Stage II vapor recovery rules that were in effect prior to 2007 that require the 

capture of gasoline vapors generated when a motor vehicle fuel tank is filled at a 

gasoline station. The vapors are transferred from the fuel tank in the vehicle to the 

storage tank at the station as the vehicle fuel tank is filled.  Beginning with the 

1998 model year, USEPA established a phase-in schedule requiring vehicles to 
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incorporate on-board equipment to capture the gasoline vapor emissions from 

refueling.  These controls, referred to as on-board refueling vapor recovery 

(ORVR), have been required on the vast majority of gasoline powered motor 

vehicles since the 2006 model year.  VOC emissions for 2020 from vehicle 

refueling were estimated by NESCAUM using the MOVES model 

(NESCAUM2011).  VOC emissions for 2017 were estimated by interpolating 

between the MOVES 2007 and 2020 results. Appendix H contains the VOC control 

efficiencies by county used in the MOVES modeling for displacement losses and 

for spillage losses. 

 Portable fuel containers (PFCs):  VOC emissions from PFCs will be reduced due to 

the federal regulation controlling air toxic emissions from mobile sources 

promulgated in 2007.  Most northeastern and mid-Atlantic states had already 

adopted similar regulations prior to the federal rule.  Refer to the OTC 2006 model 

rules subsection later in this document (Section 4.4.6) for a discussion of the 

approach for accounting for VOC emission reductions from PFCs. 

4.2 FEDERAL MACT RULES   

USEPA developed guidance for estimating VOC and NOx emission changes from MACT 

Rules (USEPA 2007b).  We reviewed the guidance to identify possible area source 

controls associated with the federal maximum achievable control technology (MACT) 

standards for controlling hazardous air pollutants (HAPs).  Although designed to reduce 

HAPs, many of the MACT standards also provide a reduction in criteria air pollutants.  

The USEPA document provides an estimate of the percent reduction in VOC and NOx 

from each standard, and the compliance date for the standard.  This information was used 

to determine whether the MACT standard provided post-2007 emission reductions.  For 

example, if a compliance period of a MACT standard was 2007 or earlier, then we 

assumed that the emission reductions from the MACT standard should be reflected in the 

baseline year and not as an additional post- 2007 credit.   

Only one area source category was listed in the USEPA guidance document - municipal 

solid waste landfills.  Since the compliance date for this standard was January 2004, no 

post-2007 reductions were applied since the emission reductions from the MACT standard 

should be reflected in the 2007 inventory and not as an additional post-2007 credit.   

USEPA has or will soon develop MACT standards for about 70 area source categories.  

We reviewed USEPAôs 2020 emissions projections described in the previous section and 

found that USEPA did not include emission reductions from recent area source MACT 

standards.  We conducted a review of USEPAôs air toxic website and found that USEPA 


































































































































































































































